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ABSTBACT 


Lot speed (M = ,18) -wind tunnel tests have teen conducted on the McDonnell- 
Douglas Corporation delta-wing booster to determine directional stability 


characteristics. The investigatiohs were donducted in the Douglas-Long 


Beach Low Speed Wind Tunnel in April of 1970. 


A 1$ scale model of the 


booster configuration^ was used. Test results are included herein and con- 
sist of plotted coefficient data and sketches of flow field studies. 
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TEST CONDITIONS 
TEST /32 I 


MACH NUMBER , 

REYNOLDS NUMBER 
per unit lengthy 

DYNAMIC PRESSURE 
(pounds/sq. inch) 

STAGNATION TEMPERATURE 
(degrees Fahrenheit) 

<?.|F 

A 2 ISO . 

4,/7 

7<P 

o,z* 


3.47 

7^ - 
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BALANCE UTILIZED! 


MVC. (wP) A tO S 2 % " p -" ) 


CAPACITY: 

/ O O i-B /r A cU G-fxirG 
So L ~ r /y sicu £*&£ 

y, y a/p'g*o-c 

J-lrtrrirr* R VS-F 

IQ -3 . 


COEFFICIENT 

ACCURACY: TOLERANCE: 

0.5* 7? fo u*- %ang-£ 

OS *7p " " 1 

*L3-3& u " 


os *?* r^L-u 


(2 0*4 ft) NF . 
(26AGl.C)S* „ 
' AF . 

PM _ 

YM _ 
RM 


COMMENTS: Due to excessive buffeting of the model at high angles of attack during 

the first run which was made at q = 50 psf and M « 0.2-, all subsequent runs were made 
at q - 50 psf , M = .18 and RN/L a 1.3 x 10 per ft. The model was sting mounted and 
instrumented with a 6-component force and moment Internal balance, and with 2 balance 
cavity pressure taps, 2 model base pressure taps, and 2 model nozzle base pressure taps.. 
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DftlA. REDUCTION 


A six component internal strain gage balance (see test conditions) -was utili- 
zed to measure aerodynamic forces in the body axis system. Coefficient data 
have been reduced about a reference c.g. location 1.260 ft, aft of the nose, 
(TO# body length) and 0.067 feet below the vertical reference line using 
the following reference values: 

$BSF = theoretical wing area = 10,000 ft 2 f/s =1.0 ft 2 
iREF = c = wing mean aerodynamic chort = 0.8 ft, 
b = wing equivalent span = 1.38 ft. 

Axial force has been c orrected to correspond to a base pressure equal to 

free- stream static pressure. Stability axis data were calculated utilizing 

s 

the corrected values of axial force coefficient. 
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CQNFIGUpA, i riOHB INVESTIGATED 


The -Mind tunnel model is a 1$ scale model which is shown In Figures 2 thru 4. 
As shown in the figures , the lox lines, orblter mounts, tout tailed and fil- 
leted base design, and rocket nozzles are all simulated on the model. Model 
components tested were: 

= body or fuselage 
W i - delta wing 

= small vertical tail 
V 2 = large vertical tail 
L = parallel wing fences 
K = booster rocket nozzles 

R = fodnicks (mating attachments, LOX lines, etc.) 

Z = transition strips 

The immediately following pages describe the components dimensional charac- 
teristics . 

Combinations of the components tested were: 

Bi W 0 H X Z 
Bi % Z K X 

B 1 W 0 R 1 Z K 1 
Bi W 0 Ri Zi Kx Vx 
B 1 W 0 % Z X K L V 2 
Bx Wq R X Kx Vg 

Bi w 0 Rx z Kx v 2 Lx Lg 

Refer to Figures 2 through T for configuration definition. 

k 



MODEL COMPONENT: BODY - 3 / 1 

GENERAL DESCRIPTION: L 


DRAWING NUMBER: 


WT~ 3// 7^ 


DIMENSIONS: 


FULL-SCALE 


MODEL SCALE 


Length 
Max. Width 
Max. Depth 
Fineness Ratio 
Area 

Max. Cross-Sectional 

Plan-form 

Wetted - 

Base 


/?(>. c .T. 


/. 9o^r. 


5 




MODEL COMPONENT: W O 

GENERAL DESCRIPTION: BoosriCjSL V^ta W t* va- 


DRAWING NUMBER: 


W7“- 33670 


DIMENSIONS: 


TOTAL DATA 

Area 

Planform 

Wetted 

^Span (equivalent) 

Aspect Ratio 
Rate of Taper 
Taper Ratio 

Diehedral Angle, degrees 
Incidence Angle, degrees 
Aerodynamic Twist, degrees 
Toe-In Angle 
Cant Angle 

Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords : 

Root (Wing Sta. 0.0) 
Tip, (equivalent) 

MAC, Inches 
Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
Airfoil Section 
Root 
Tip 

EXPOSED DATA 


FULL-SCALE 


in 

. AgZ 

_ jgA7... 
L2* 


/9 g 


I3tl 

/>/ 

3 / V. 

Ar ac. A 0OQ$ 


MODEL SCALE 


LcrPt?; 

5 l*f < 

.L3L 

0.3/7. 

. .. i. ? , f . .... 
£*. - 




/3J7w 

i U L l# 

9. /</ 

... 

3 V2W . 

A 'AC A OOP*) 
hi Ac A fro 0 S' 


Area 


FT 

Span, (equivalent) 

Ijy 

C.7.C w, 

Aspect Ratio 


L*r.\S 

Taper Ratio 

O. *1X2. 

2, 2??-.. 

Chords 



Root 



Tip 

... .UJ.Zju/. 

±J$Li£U 

MAC 

P o~y 

2JLL[1j. 

Fus. Sta. of .25 MAC 

/PZ&, 2P/f/, 

- 7>? . -54 ni , 

W.P. of .25 MAC 

*17 a IS w 

± :7A 7j*- 
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MODEL COMPONENT: V / 


GENERAL DESCRIPTION: 


T/f* Z&fZT/asuL, 



DRAWING NUMBER : WT- 

DIMENSIONS : 

TOTAL DATA 
Area 

Planform 
, , Wetted 
^Span (equivalent) 

Aspect Ratio 
Rate of Taper 
Taper Ratio 

Dlehedral Angle, degrees 
Incidence Angle, degrees 
Aerodynamic Twist, degrees 
Toe-In Angle 
Cant Angle 

Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0,25 Element Line 
Chords: 

Root (Wing Sta. 0.0) 
Tip, (equivalent) 

MAC, inches 
Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
Airfoil Section 
Root 
Tip 

EXPOSED DATA 


FULL-SCALE 


1 63 9 rT z 


£T5C> /y. 


<9. 2.11 


23»/7.* 

/Ah 

/OO i*. 

,3.2-Z »*j. 
ZJ SS .ud. 

IN' 


A VACA oOO< f 

A '■QC.AOOOS? 


MODEL SCALE 


■T.3P/M 
O. 2(g, 


H?° 

23 * ft ' 


* * -J" /V * 


2'/, tCitf . 


Area 

Span, (equivalent) 
Aspect Ratio 
Taper Ratio 
Chords 
Root 
Tip 
MAC 

Fus. Sta. of ,25 MAC 
W.P. of .25 MAC 
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MOBIL eeMPQNf NT i VM, __ 

GENERAL DESCRIPTION: U//v <£• 7Z r Vg’xTnz* c~ { B& oS-rt^u^) 


DRAWING NUMBER: 


WT-33Q'?t> 


DIMENSIONS : 

TOTAL DATA 

Area 

Planform 
. Wetted 
Span (equivalent) 

""Aspect Ratio 
Rate of Taper 
Taper Ratio 

Diehedral Angle* degrees 
Incidence Angle, degrees 
Aerodynamic Twist, degrees 
Toe-In Angle 
Cant Angle 

Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords : 

Root [Wing Sta. 0.0) 
Tip, (equivalent) 

MAC, Inches 
Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
Airfoil Section 
Root 
Tip 

EXPOSED DATA 


FULL-SCALE 


ygrr* 


5~3g?/V, 
/■ jr4.gr 




T 7 

is* 


L 

•>2° 3C * 


Z/Z /V, 

22MJ1L. 


///ICfii oob* ? 
AJACA OOb S 


Area 

Span, (equivalent) 
Aspect Ratio 
Taper Ratio 
Chords 
Root 



Fus. Sta. of .25 MAC 
W.P. of .25 MAC 




MODEL SCALE 


p, nvsr f* 

-T. 3-£zal 

Ox 



itslz L . 

27 p 36. ‘ 


V, CS/tJ, 

z2t/2. /f /> 

g£ 

2 14 Xo A/y , 
2 

A’AcA < 700 ? 
AlAcA oen>£ 
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TEST RESULT 


Configuration B^WqViKjRiZ Basic Aerodynamics 

t 

C n * 0.037 
D 0 



0.0084 at C L - 0 


CU * 0.0471 


'0 


N, 


'nB 




4C 


n&fins 


AC 


nBjfl ns 


. 0 ° “ 3 - 5 ° 

° 0.76L for -6° < a < 5® 

■ 0.70L for a > 5® 

° 0.00035 for -4® < a < 5° 
« -0.002 for a > 9° 

* 0.00348 for -4° < a ± 5° 
« 0.00161 for a > 9° 


L /DMAX « 5.9 

<*}, - 2.5° and 5° 

l /DMAX 

Configuration BiW 0 V2KiRiZ feasic Aerodynamics 

C n = 0.038 ' 

u 0 

C n « 0.0082 at 0^ » 0 

B* 

C La ■ 0.0472 


Nq ■ 0.76L a < 5° 

Nq - 0.72L 5° <o<9° 
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A3-83P-&S5O-303 

ttetei b/U/i P 


N q - 0.6SL 9°<a<17° 

C n • 0.00075 -4° <o<7° 

ne 

C . -“0.00185 a > 11° 

rip ” 

AC nB|f1ns -0.00403 - 4° < a < 7° 
« 

AC nBjfins -0.00194 a > IT 
L /DMAX - 6.3 
a l a 9 

l /dmax £, ° 


Configuration B X W KjRiZ Basic Aerodynamics 


C n -O.032 
U 0 



-0.0076 at C L 


0 



3 0.0392 



-3.3® 


N q « 0.72L -6° ± & < 0° 
Nq - 0.75L 2° < a < 10° 
Nq » 0.71L 10° < a < 17° 


* This configuration not tested during this test series. 
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A3-83O-BSSO-303 
Date: 5/13/70 


C nB t, "°’ 00310 to -0.00400 decreasing (more 
negative) with increasing angle 
of attack 

L/ D|MAX ° 5 * 6 

“Il/DMAX ' 4,7 ° 


Flow field studies with tuft wand; 

Due to the directional instability discovered during the 
initial series of runs, an extensive amount of time was 
devoted to isolating the cause. 


As can be seen from Figures 5 and 6, the apparent cause of 
the loss in fin effectiveness results from the strong wing 
leading edge vortex washing out the leeward (low pressure) 
side of the windward fin. At low angles of attack the vortex 
has not experienced the bursting phenomena which results in 
significant increases In the local pressure, while at high 
angles of attack this phenomenon has occurred resulting in 
the almost total! loss of the windward fin effectiveness. 

In addition to tie tuft wand studies, the following data 
support these conclusions: 


1. The consistent reduction at high angles of attack 


In fin 
attack 


effectiveness to one half the low angle of 
values indicate the loss of} one fin. 
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A3-830-BSS0-303 
Date: 5/18/70 


2. The forward motion of the aerodynamic center Indicated 
above for both firmed configurations indicates 

a redistribution of lift forward of the trailing 
edge and can be explained by a loss of lift on the 
wing tips near the wing fin intersection which Is 
consistent with a local Increase in pressure due to 
vortex bursting. 

Fences 

Configuration B 1 W 0 V2K 1 R 1 ZL 1 L 2 The addition 

of two fences {D.05c) at Y/b/2 -0.381 and Y/b/2 *0.692 had 
little effect at the low angles of attack on the directional 
stability. For the range 7 <o< 10 the fins Improved the 
directional stability to an acceptable level. For a = 11.5° 
and tt * 13.0®, the addition of fences produced neutral 
directional stability. For o * 15.8 the fences lost their 
effectiveness as they were jumped by the- strong leading edge 
vortex. The addition of the fences produced a decrease In 
L/D max of approximately 0.2, and an Increase In zero lift 
drag of 0. 0038. 

Protuberances 

The 3 orblter mounts produced a destablizing moment of aC^ 

■ -0.00026. The protuberances produced no change in zero 
lift drag or L/D. The protuberances decreased base drag at 
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A3-830-BS5Q-303 
Date: 5/13/70 

zero lift by 0.0006. This change can be traced to the effects 
of the orblter mount vortices oh the ability of the flow to tern 
the corner on the top of the base region. Thus, the Increase In 
profile drag caused by these protuberances Is offset by the de- 
crease In base drag. 


Rocket Nozzles 

The effect of the rocket nozzles on directional stability is 

negligible. The effect of the rocket nozzles Is as follows: 

base drag is reduced byAc n “ -0.0024, zero-lift drag is 

U B 

reduced byAC DQ ■ -0.0016 and L/D max Is increased byAl/D/max 
0.3. 


High Wing Configuration 

Runs at high negative angles of attack of Configuration BiW q V 2 KiRiZ 
Indicate that the booster maintains excellent directional 
stability to the maximum tested (C L ■ -0.65, »» -16.4°). In 
addition, the directional stability Increases with angle of 
attack which can be attributed to the reduced sweep of the 
tip fins relative to the free stream. 
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FACILITY DESCRIPTION 


The Douglas Long Beach Law Speed Wind Tunnel has a test section with dimensions 
of 54 inches wide x 38 " high x 10 feet long. 
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?/ DATA SET COLLATION SHEET 
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s 


MACH NUMBERS 


□ PRETEST 
£?( POSTTEST 
























TEST 132 / DATA SET DESCRIPTOR SHEET 


DATA SET 
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1 11 21 31 Ml 


CURVE SLOPE RANGE ! 


s j LOWER LIMIT 

6 ! UPPER LIMIT 

PC 20// 

)3PJr<DACrM7>/TrPPAfiPPPTrAlY/0y.l)i\lS.>^ . . . a.'PPJPRA.O 

Id 

■ . T~ r^l^. . ... u- 

. . . Z&. . . . 

&CZP2-I 
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» 1 1 « t i t- 
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— J 
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i-JL.J—A— 1 


f?C70G/ 
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tilt* 
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...... 
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mm 
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,g.,£.g.0L^^..,»^7lW . 


LONGITUDINAL LATERAL 

REFERENCE AREA % b R 

S R 


LONGITUDINAL 

XMRP 


LATERAL 

TMRP 


VERTICAL . 
ZMRP 


SOURCE DOCUMENT 


REFFRENCE LENGTH 


MOMENT REFERENCE POINT 







SYMBOL 

SADSAC 

SYMBOL 

definition 

A, 


2 rj 2 . 2 
base area; m , ft , in 

b 

a 


speed of sound; m/sec, £t/sec 

AR 

ASPECT 

2 

aspect ratio, b /S 

b 

REFB 

wing span or reference span; m, ft, in ' 

c 


wing ohord; m, ft, in 



wing mean aerodynamic chord or reference 

c 


chord; m, ft, in (see l rQ | or refi) 

c. g. 


center of gravity 

C.P. 


center of pressure 

°A 

CA 

axial force coefficient, F^/ Q.S re £ 

n 

CAB 

base axial force coefficient, [ (P M -Pb) /Q. 1 

'-'A 

A b 

(A t/ S reP 

% 

CAF 

forebody axial force coefficient, C^ - C^ 

b 

c 

CDTOTL 

drag force coefficient in the wind axis 



system, Fjj/qS^ 


IT 


NOMENCLATURE (continued) 


SYMBOL 

SADSAC 

SYMBOL 

DEFINITION 

°D 

C L 

CD 

CL 

drag force coefficient in the stability axis 
system, F^/q S re£ 

lift force coefficient ( stability or wind axis) 
F L' /q S ref 

C l 

CBL 

rolling moment coefficient in body axis 
system, M x /q s ref b 

C i,s 

CSL 

rolling moment coefficient in the stability 
axis system, M /q S b 

X) 8 181 

C l, w 

CWL 

rolling moment boefficient in the wind axis 
system, M x>w /q S ref b 

c 

m 

CLM 

pitching moment coefficient in the body axis 
system, My'q i ^ 

C 

m, s 

CLM 

pitching moinent coefficient in the stability 

axis syBtem, C = C 

m, s m 

C m,w 

CPM 

pitching moment coefficient in the wind axis 
system, M^/q S re( 

C N 

CN 

normal force coefficient in the body axis 
system, F^/q S re£ 
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NOMENCLATURE (continued) 


SADSAC 

SYMBOL SYMBOL 


DEFINITION 


C 

n 


C 

n, s 


C 

n, w 


C 

P 

C 

y 


c 

c 



CYN 

I 

CLN 

CLN 

CP 

CY 

CC 


yawing moment coefficient in the body axis 
system, M^/q S re£ b 

yawing moment coefficient m the stability 

axis system, C = C 
J n, s n 

yawing moment coefficient in the wind axis 
system, M^^qS^b 

pressure coefficient, (p-p<»)/q 

side force coefficient ( body or stability axis 
system) , F^/q S ref 

side force coefficient ( wind axis system) , 

V q S rsf 

axial force; N, lb 

drag force in wind axis system; N, lb 



drag force in the stability axis system; N, lb 



lift force (stability or wind axis system) ; N, lb 


F, t normal force; N, lb 

N 
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NOMENCLATURE ( continued) 


SADSAC 


SYMBOL 

SYMBOL 

DEFINITION 

F 

Y 


side force; N, lb 


N/A 

normal to axial force ratio 

0 

^ref 

REFL 

reference length; m , ft, in ( see c) 

L/D 

L/D 

lift-to-drag ratio, C L /C D (stability axis 
system) 

L/D 

CL/CD 

lift-to-drag ratio, C T /C_ (wind axis System) 

Li JD 

M 

MACH 

Mach number 

MRP 

MRP 

abbreviation for moment reference point 


XMRP 

abbreviation for moment reference poiht 
on x-axis 


YMRP 

abbreviation for moment reference point 
on y-axis 


ZMRP 

abbreviation for moment reference point 
on z-axis 

M 

X 


rolling moment in the body axis system; 
N-m, ft— lb 

M 

X, s 


rolling moment in the stability axis system; 
N-m, ft-lb 

N 


stick fixed neutral point 


o 

L body length 
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NOMENCLATURE (continued) 


3ADSAC 

SYMBOL SYMBOL 


M 


x,w 



M 

y.w 


M 


z,w 


P 

P 

q 


RN/L 

S 



T 


V 


Q(PS1) 

Q(PSF) 

RN/L 


REFS 


DEFINITION 

rolling moment in the wind axis system; 
N-m, ft -lb 

pitohing moment in the body (or stability) 
axis system; N-m, ft-lb 

pitohing moment in the wind axis system; 
N-m, ft-lb 

yawing moment in the body axis system; 
N-m, ft-lb 

yawing moment in the wind axis system; 
N-m, ft-lb 

static pressure; N/m 2 ; psi 
total pressure; N/m 2 ; psi 
dynamic pressure; N/m 2 , psi, psf 

Reynold's number per unit length; million/ft. 
wing area; m 2 , ft 2 
reference area; m 2 , ft 2 

temperature; °K, °C, °R, °F 

speed of vehicle relative to surrounding 
atmosphere; m/sec, ft/sec 
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NOMENCLATURE (continued) 


SADSAC 

SYMBOL SYMBOL DEFINITION 


i T 


tail incidence positive when trailing edge 
down, deg 

V 


velocity of vehicle relative to surrounding 
atmosphere; m/sec, ft/see 

a 

ALPHA 

angle of attack, angle between the projection 
of the wind X^y-axis on the body X, Z -plane 
and the body X-axis; deg 

0 

BETA 

sideslip angle, angle between the wind X w -axis 
and the projection of this axis on the body 
X-Z -plane; deg 

y 


ratio of specific heats 

r 

DIHDRL 

Wing dihedral angle; deg 

5 


control surface deflection angle; deg 
positive deflections are: 


AILRON 

aileron - left aileron trailing edge down 


ELVATR 

elevator - trailing edge down 


RUDDER 

rudder - trailing edge to the left 


FLAP 

flap - trailing edge down 


TAB 

tab - trailing edge down with respect 

to control surface 

P 


air density; K ^/m 3 , slugs/ft 3 
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NOM&7CLATUEGS (continued) 


SYMBOL 

© 


* 


SADSAC 

SYMBOL DEFINITION 

pitch angle , angle of rotation about the body 
Y-axis, positive when the positive 2 -axis is 
rotated toward the positive X-axis; deg 

PHI roll angle, angle of rotation about the body X- 

axis, positive when the positive Y-axis ig 
rotated toward the positive Z-axis; deg 

PEI yaw angle , angle of rotation about the body 

Z-axis, positive when the positive X-axis is 
rotated toward the positive Y-axis; deg 
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NOMENCLATURE (.continued) 


SUBSCRIPTS 


DEFINITION 


a 

b 

c 

e 

f 

r 

8 

t 

W 

ref 

00 


aileron 

base 

canard 

elevator or elevpn 
flap 

rudder or ruddervator 
stability axis system 
tail, or total conditions 
wind axis system 
reference conditions 
freestream condition 


2k 



FIGURES 
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Kotesi 

1. Positive directions Of force coefficients 
moment coefficients, and angles are 
indicated by arrows. 

2. For clarity, origins of wind and stability 
axes nave been displaced from the center 
of gravity. 



Figure 1. Axis systems, showing direction and sense of force and 

moment coefficients, angle of attack, and sideslip angle 


't) 

OJ 





FIGURE 2. FRONTAL VIEW OF B 1 W Q V 1 K 1 R 1 INSTALLED 
IN DAC-LSWT 
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HOT 



FIGURE 3. THREE-QUARTER LEFT REAR VIEW OF 
B l W o V l K l R l installed IN DAC-LSWT 
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FIGURE 4. McDOHNELIi-DOUGLAS DELIA. WING BOOSTER CONFIGURATION 
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FIGURE 5, FLOWFIELD STUDIES CONFIGURATION 
B 1 W 0 V Z K 1 R 1 Z “=4.9°, 3 = -6° 
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FCOH—P'OES ward 

aearrg e Mom r j- 

UASrtfcj Doui«JL 


FIGURE 6 


OF rc/sp/g^g - 

. FLOWFIELD STUDIES CONFIGURATION 
B 1 W o V 2 K 1 R 1 Z a = 9 5°, 8 = -6° 


3 : 



mm DISPLAY INDEX 
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LCONF'J (JUR AT J ON_’ 


DEPENDENT' VA'RI'AbLe VS INDEPENDENT VAR’I A'ffbF,- VUt'T iVtE DA^A'SETs 

data'sets plotted:', ~ ~ 

Rd207'2 RC2Q#2 R C- 20-32' Ric 2^-152 ftC202? 


Pl:-OT r P'‘A'GE’ 

BESTnNV'NG- / END I N 'G 


DEPENDENT TNDS'P'ENPENT PUOT r P'A'GE 

V'A R I A8L l E‘ VA^l'A'BL'E BEGTnNI'NG" / E>iD I N'G 

altipHa V 

CDF A’uP'H’AT t 2 ^ 

CN ApPHA 3* 3 4 

CAP At?P H A" _ . *4' 4- __ 

CUN " ' A'UPHA ' 1 " ’ 5 ' S' 

IJp >u A'liPHA- _ 6 “ hr 

2 .con"pigura't foN com'ponent e»ect? - at beta' « -6 Degree's 

DEPENDENT 1 V a"r I A 61: E VS " I NDE PETlti ENT V A"R I A'Bt E r MOufipdi n A’TA'SE'fS' 


datasets plotted; 

RC 2 q 7 1 RC 2 


RC 206 1 * 


Rcfoyi 


VARIABLE 


VARIABLE 


RC? Olil 1 RC ?0? 1 KC 2 6 Bvf 

1 

.EkSpL p v a v .gE™. __ 

BEGT nnt'ng / END I'NG 


AlPHA' 


CN ALPH’A' 

CAE ACL PH*. _ 

CUM ALPHA' 

I/O AL-HHA:._ 

CY ALPHA 

CYN AlPH^ 

CBL AUPH'A 


3 C 0 N F t G U R 4 T I O'fil COM'PONEI^T EFFECTS AT BETA « 0 DECREES 

DEPENDENT V’a'RT' AfftE VS DEPENDE N ” V ACTABLE, flUUT TPLE " D AT A'SEtS" 


OA’T^SE^S PLOTTED - : 
R ^?’rfT 2 RrJi 


vA'r i able 


variable 


;C2W2 R C 2 n'2^2* 

PLOT RAGE ... 
BEGINNING / ENOING 




^CONFIGURATION COMPQNENJ _E£ E£XI S _ A T_ EEXfi bl j» 6,. J) EME£ S 


DEPENDENT VARIABLE vs dependent variable, 'multiple datasets 


datasets plotted: 

SG2J17J R C 2.06.1 . RC 20 - 31 R C2UL1 RC2U21 „ J*£-20£l 


__ -D.EiEEN liEJil DEPFNPENT fELfil ..RAGE. 


V AR I ABLE 

VAR I ABLE 

BEGINNING / ENDING 

CL 

..... _ _ CL ... i 

COF 

CLM _ . . 

IB 18 

19 _19 . . 

l 

5.E F F E C T S nF SiDFSLIP ANGLE 

ON BASIC AERODYNAMIC CHARACTERISTICS 

DEPENDENT VARIABLE Vs 

independent 

VARIABLE, PARAMETRIC STUDY 

datasets plotted 

1 

• 



EX2J121 AB3P2 2 RC 20 2 3 


iiE££Jia£NI IJi£>£JE£JiCLEjiL PLOTTAGE. 


VAR I ABLE 


VAR I ABLE 

BEGINNING / 

ENDING 

' 2U~ 
21 

CL 

CDF 


alpha 

Al PHA 

20 

21 

CN 


alpha 

22 

22 

CAF 


alpha 

23 

23 

CLM 


alpha 

2 6 

26 

L/D 


ALPHA 

2S 

25 

CY 


alpha 

26 

26 

CYN 


alpha 

7.7 

27 

CBL 


ALPHA 

26 

28 

6 EFFECT S" OF ANGLE OF aTJaCK 

on ba s ic aerodynamic characteristics 

dependent variable 

VS 

independent VARIABLF, PARAMETRIC study 

datasets PLOTTED 

« 

• 



R C 2 B 7- 6 

RC2026 RCPUZh 



DEPENDENT. 


INDEPENDENT 

PLOT PAGE 

variable 


VAR I ABLE 

beginning / 

F N n 1 N G 

CL 


BETA 

29 

29 

CDF 


BETA 

30 

3 U 

CN 


BETA 

31 

3 L 

C At- 


BETA 

32 

32 

CLM 


BETA 

33 

33 

L/D 


BETA 

36 

36 

CY 


BFT A 

3 b 

35 

CYN 


BETA 

36 

36 

CBL 


BETA 

3 1 

37 




?.hrfEtr«» ok simsiip angle on basic aerodynamic characteristics 


OEPFNDErn VARIABLE VS DEPENDENT VARIABLE, PARAMETRIC STUD.Y 


dataSfts plotted : 

R C7 0 ? 1 A B 2 0-7 7 R C 2 0 2'3 


DEPENDENT.. _ . DEPEN DENT PLOT P'AGE 

VARIABLE VARIABLE BEGINNING / ENDING 


CL CDT 

-Ok 0,51 


3 8 3 a 

39 3Y 


8.EEFECTS OF ANGLE OE ATTACK ON BASIC 'AERODYNAMIC ‘CHARACTERISTICS 


DEPENDENT VARIABLE VS DEPENOEnI V A R> I <A B L F , PARAMETRIC STUDY 

omaslts plotted; 

_ P C 2 0 2 6 R C 2 0 2'4 Rc2nZ5 

DEPENpE-NT PEM.NB.ENJ_ . PLOT PAGE 

VA'RIABLE variable -BEGINNING / ENDING 

CY CYN 40 HO 

CY Cp_F U 4 I 


^effects of transition strips ireta « -6 degrees) 

dependent variable vs lndepe'nden r variable. m;ultiplf dat.asets 

DATASETS PLOTTED: 

Bck.QM .__XC2mj .... . 

DEPENDENT INDEPENDENT PLOT PAGE 

VARIABLE VARIABLE BEGINNING / ENDING 


CL 

CDF 

alpha 

.At PHA 



*42 

„ 4J __ 

42 

43 

CN 

alpha 



4 4 

44 

CAF 

Alpha 



4b 

4 S 

CLM 

alpha 



HA 

4 b 

L/0 

alpha 



4 7 

47 

C Y 

alpha 



-48 

* 4 8 

CJ N 

alpha 



49 

49 

CBL 

alph a 



SO ’ 

SO 
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lOLEFECTS OF TRAJSITION STRIPS {BETA a DEGREES) 


DEPENDENT VARIABLE VS DEPENDENT VARIABLE, MULTIPLE DATASETS 

datasets plotjed: 

..R.c^_ya.L r r 2 □ s i 


DEPENDENT 

DEPENDENT 

PLOT 

PAGE 

VARIABLF 

V A R I ARLE 

beginning 

/ FADING 

CL 

CDF 

S 1 

si 

CL L 

clA 

52 

52 


UCROSS DERIVATIVES IN SIDESLIP - CONFIGURATION B1WQR1Z 


DEPENDENT’ 

variable vs 

INDEPENDENT VARIABLE 


datasets 

DEPENDENT , 

independent 

PLOT 

PAGE 

PLOTTED 

VARIABLE 

VAR T ABLE 

BEGINNING 

_ /_ END I N G 

RC2BT1 

C Y 6 E J A 

alp±ia 

53 

53 

RC2BT 1 

OCBLDB 

ALPHA 

SR 

54 

R C 2 R T 1 

DCYNDB 

alpha 

55 

55 


i 


12 CROSS DERIVATIVES IN SIDESLIP - CONFIGURATION BIWQZKI 
DEPENDENT VARIABLF vs independeni variarle 


DATASf TS 

DEPENDENT 

I MDEpENDEMT 

PLOT 

P AGF 

RLDTTLD . 

VARIABLE 

.V ARLA-tlL E „ 

. B£5 1 yM LN G 

/ ENDING 

NC2J1T l 

CYBETA 

ALPHA 

5 6 

56 

R C? R T 2 

DC BLOB 

ALPHA 

57 

57 

R C 2 B T 2 

DCYNDB 

ALPHA 

5 8 

5 U 


13CROSS DERIVATIVES IN SIDESLIP - CONFIGURATION BIWoRIZKI 


OF.PfcNI'EUf VARIABLE VS I NDEPENOEn ! VARIABLF 


DATaSF TS 

P E P r N dent 

I M D E P E N D F>i T 

plot 

PAGE 

P LOT 1 F D 

VARIABLE 

variable 

R£G INN I NG 

/_ F N D I N G 

R C 2 B T 3 

C Y B 1 1 A 

ALPHA 

59 

59 

R C 2 R I 3 

DCBLDB 

alpha 

6 n 

6 0 

RC2HT3 

DCYNDB 

ALPHA 

61 

6 1 


37 



14C ROSS DERIVATIVES IN SIDESLIP - CONFIGURATION hIWqRIZKIVI 


DEPENDENT VARIABLE VS INDEPENDENT VARIABLE 


DATASETS 

Dt PFNDENT 

I NDFPENDLnT 

PLOT 

PAGE 

plot r L 0 

VARIABLE... 

variable 

@£.G INNING 

/ F N J I N ( 

R C 2 B T 4 

cybe ta 

ALPHA 

62 

62 

K C 2 U T 4 

dcblob 

ALPHA 

63 

6 J 

R C 2 0 T 4 

DC YNDB 

a_lE>h a 

6 4 

64 


15CR0SS DERIVATIVES IN SIDESLIP - CONF I GUR AT I ON BiwoRIZKiVZ (ALPHA SCHEDULE Aj 

dependTKTt Variable vs indepen nr n T v a r j a b l f 

datasets dependent independent plot PAGE 

_P LILT If D A'.AJU ABLE VARIABLE &E51N NJLN G / END I N 6 


R C 2 E< f b 

CYBFT A 

. ALPHA.. 

6b 

6 b 

RC2BTS 

dcbldb 

ALPHA 

h 6 

6 6 

R C 2 B T S 

DCYNOB 

alpha 

67 

6 7 


6.C R 0 S 5. DERIVATI VES IN SIDESL IP - CONF IGURATI ON B1WQW1ZK1VZ { AJ» P H'A $ C HE DU'L E „BJ 


D EE' T N D t f! I VARIABLE VS INDEPENDENT VARIABLE 


UATASLTS DEPENDENT INDEpENDLtjT PLOT PAGE 

PJ.Q-I TiD JtftlA-ftkE. VlR.Ij?»kL. BEGINNING /. FMDINg 


RC2HT6 

CYBL TA 

ALPHA 

6H 

6 H 

RC2BTA 

DCBLDB 

ALPHA 

A 9 

64 

R C 2 B T 6 

dcyndb 

ALPHA 

7 0 

ZU 
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DATA. 
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LIFT COEFFICIENT, CL 



symbol configuration description data set date 

O 1321-OAC-LSWT-DELBCOST-B1WOR1Z (0 OIDSCL) IRC2072) 18 SEP 70 
□ 1321-DAC-LSWT-DELBOOST-B1WOK1Z (0 0103CU < RC20S2 ) 16 SEP 70 
O 13ZT-DAC-LSWT-DEL800Sr-BlWQKIPtZ (0 010SCL) (RC2032) 18 SEP 70 
A 132I-DAC-LSWT-OELBOOST-BIWDV1K1R1Z (Q.010SCLJ (RC2012) 18 SEP 70 
Si IJ21-BAC-LSWT-DELBO03T-B1W0V2K1K1Z ID OIOSCL1 <RC2022> 18 SEP 70 


MACH 

D-I81 


REFERENCE INFORMATION 


REFERENCE file 


HOC (WD)SPACESHUT'A 


REFS 

REFL 

refb 

XHRP 
YMRP- 
ZMRP - 
SCALE 


0000 

8008 

3800 

2603 

0000 

0S67 


a. oioo 


s« ft 
FT. 

ft 

FT 

FT. 

FT. 

SCALE 


PAGE 


F0RER0DY DRAG COEFFICIENT, CDF 







NORMAL FORCE COEFFICIENT, CN 


CONFIGURATION COMPONENT EFFECTS AT BETA = 0 DEGREES 



5. a 

- 6 - 4 - 2 0 

Z 4 

6 


8 

10 

IS 

14 

16 16 


ANGLE 

OF ATTACK, ALPHA. 

DEGREES 




SYMBOL 

CONFIGURATION DESCRIPTION 


DATA SET 


DATE 

MACH 

REFERENCE INFORMATION 

o 

J321-DAC-LSWT-DELBOOST-B1W3RIZ 

(D ►Ol OSCL ) 

(RC207E) 

18 

SEP 70 

0.181 

REES 

1 0000 

S* FT 

a 

I32t-DAC-L3WT-OELBOOST-B1UOK1Z 

(O.OIOSCL) 

( RC2062 ) 

18 

SEF 70 


refl. 

0, 8000 

FT 

o 

1321-DAC-LSUT-DELBOOST-BlVlOKlKtZ 

(0 010SCL > 

( RC2Q32 ) 

18 

SEP 70 


REFB 

1.3800 

FT 

A 

1321-DAC-LSWT-DELBOOST-BlWOVlKlRiZ 

(0 OiOSCL) 

(RC2aiD 

18 

SEP 70 


XMRP 

1 2600 

T T 

tv 

l3£l-DAC~LSWT-DELBOOST-BigaveKifUZ 

(0 OiOSCL > 

CRC2022 ) 

18 

SEP 70 


YHRP 

0 0000 

ft 








ZHRP - 

0 0667 

FT 


REFERENCE FILE HOC <WD> SPACEStfUT-A 





SCALE 

o aiao 

scale 


PAGE 


FOREBODY AXIAL FORCE COEFFICIENT, CAF 



ANGLE OF ATTACK, ALPHA. DEGREES 


STNBOL CONFIGURATION description 

O lSEl-DAC-LSKT-CELBOOST-BlWQRlZ IP.OIOSCL) 

□ 132i-DAC-LSWT-0EL8OOST-BlW0KIZ (0 C10SCL) 

o i32i-BAc-LSwr-BELBbosT-Biwo)aRiz (a oioscd 

A 13Z1-DAC-LSWT-DELBOOST-B1W0V1K1R1Z (0 010SCL) 

tv 1321-PAC-LSVfT-OELBOOST-81Wav2tUKlZ <0 D10SCL) 


REFERENCE FILE HDC IWD) SPACESHUT-A 


DATA SET DATE MACH REFERENCE INFORMATION 

(RC2072) IS SEP 7D D 181 RFF.S f.ODOO' SO. FT 

t RC206Z ) 1,8 SEP 7.0 REFL 'P fcDpO -FT 

C RC2032 ) IS SEP 70 .RcFB ,1 38DC V T 

(RC2D1Z) 18 SEP 7 0 XMRP T.BSOO FT 

IRC202Z) 18 SEP 70 5r«RP ■‘p.ppOD JT. 

•ZHRP - P 06,$ 7 TT 

'SCALE 0 pi op SCALE 


RAGE 


4 



PITCHING MOMENT COCFICJENT. CLM 



PA6E 


5 



SYMBOL 

configuration description 


DATA SET 


DATE 


HACH 

REFERENCE INFORMATION 

G 

1321-DAC-LSWT-DELBOOST-B1W0RIZ 

(0 OIOSCL) 

(RC2072) 

10 

SEP 

70 

0 101 

REFS 

1 ocop 

Sfi FT 

□ 

1321-DAC-LSWT-DELBOOST-B1WDKSZ 

(0 OIOSCL) 

( RC2C62 ) 

10 

SEP 

70 


refl 

0 0000 

FT 

o 

132i-DAC-LSWT-DELBOOST-BlW0tlJRtZ 

(0 OIOSCL) 

(RC2032) 

18 

SEP 

70 


REFS 

1 5800 

FT 

A 

1321-DAC-LSWT-DELBOOST-BlWOVlKlRtZ 

(0 OIOSCL) 

(RC2012) 

18 

SEP 

70 


XMRP 

1 2000 

ft* 


1321-DAC-LSWT-OELBOOST-B1WGV2K1R1Z 

<a oioscl) 

(RC2022) 

18 

SEP 

70 


YHRP 

0 oooo 

ft. 









ZHRP - 

0 0067 

>T 


REFERENCE FILE HOC (WD) SPACESHUT-A 






SCALE 

0 . 01 OD 

scale 


UTT COEFFICIENT, Cl 



PAGE 


7 



FOREBODY DRAG COEFFICIENT. CDF 


CONFIGURATION COMPONENT EFFECTS AT BETA = -6 DEGREES 




' « 

- 6 - 4 -2 0 

2 4 

« 


6 


10 

12 

14 


i* » 


ANGLE 

OF ATTACK. ALPHA. 

DEGREES 





symbol 

CONFIGURATION DESCRIPTION 


DATA SET 


DATE 


MACH 

REFERENCE 

INFORMATION 

o 

1321-OAC-LSWT-DELBOOST-BlUBJUZ 

(o aiBsCLi 

C RC207 1 ) 

19 

SEP 

TO 

0 181 

REFS 

1 

0000 

Sfl FT 

D 

1 321 -OAC-LSWT-DELBOOST-81WBK1Z 

CD. OlOSCL) 

{RC20S1 ) 

18 

SEF 

70 


REFL 

0 

8000 

FT 

O 

I3Z1-DAC-LSWT-DELBOOST-B1WDKIR1Z 

CO 010SCL1 

(RC2031 ) 

18 

SEP 

70 


re;fb 

1 

3600 

FT 

A 

1321-DAC-LSWT-DELBOOST-BlWDVllUftlZ 

to D10SCLJ 

(RC2011 ) 

18 

SEP 

70 


XHRP 

1 , 

2600 

ft 

fc> 

1321-DAC-LSWT-OELBOOST-B1WOV2K1R1Z 

(0 OlOSCL! 

(RC2Q21) 

18 

SEP 

70 


YHRP 

0, 

0000 

FT 

Cl 

1321-CAC-LSWT-DELBOOST-B1WDV2K1R1L1L2Z (0 OlOSCL) 

C,RC2051) 

18 

SEP 

70 


2MRP - 

0 

0667 

FT 


REFERENCE FILE HDC{WD)SPACE$HUT-A 






scale 

0 

0100 

scale 


PAGE 


8 




C0 

1*0 

0*0 

0.0 

Q 7 

o 

*- Q.« 

h- 

: z : 

LU 

0.5 

ti- 

ll- 

UJ 

o 

o 0,4 

LlJ 

U 

CC 

Q 

Ll. 0 3 

< 

s: 

K 0.2 

o 

2 : 

0.1 

0.0 

-0.1 

NFIGURATI0N C9MP0N 

ENT EF 

FECTS AT BETA - -6 DEGRE 

ES 


1 4 ■ 


■ 



■ 

' r ,T 

— r — i — » — 




^^4 

j 

■ N J 










— 


■ 

^ : 














• 








jgji 




• 









^|||p 




■ 







H 

M 





• 













■ 







7 






- 





fd 






■ 



■ 


k 

m 





. 





• 


wm 











.: 

■r:/ 

in 




■ 


' 





•• 


- 0 

- 6 - 4 - a 0 

2 4 

6 


6 

10 

IT 

14 

i« s 


ANGLE 

OF ATTACK. ALPHA. 

DEGREES 




SYMBOL 

configuration description 


data SET 


BATE 

KACH 

reference ikpormatton 

Q 

1321-DAC-LSWr-OELBOOST-BlWOfUZ 

CO 010SCD 

CRC2071 ) 

16 

SEP ro 

0*161 

REFs 

1.0000 

SQ FT 

D 

132l-DAC-LSWT-D£lB00ST-BiWDKtZ 

(0 0I0SCL) 

( RCE061 ) 

18 

SEP 70 


HEFl 

0 6000 

ft 

o 

J32I-DAC-LSWT-DELBOOST-B1WOK1R1Z 

CO 010SCL) 

(RC203J ) 

16 

SEP 70 


REF a 

1.3800 

FT 

A 

1321-DAC-U3WT-DELBOOST-BIHOVHIRSE 

la.oiosCL) 

(RC2011 ) 

18 

SEP 70 


XhRP 

1.2600 

ft- 

k 

132l-OAC-LSWT*-OELBOOST-BiWaV2F:iRi2 

(0 010SCLJ 

(RC2021 ) 

18 

SEP 70 


YHRP 

o oooo 

FT 

n 

1301-DAC-LSWT-DEL.BOO3T-B1WDV2K1R 1L1L2EID .01 OSCL 1 

(RC2B51 ) 

18 

SEP 70 


ZMRP - 

Q 0667 

ft 


REFERENCE FILE HOC (WD> SPACESHUT-A 





scale 

a oioo 

scale 


PAGE 9 



FOREBGDY AXIAL FORCE COEFFICIENT, CAF 


CONFIGURATION COMPONENT EFFECTS AT BETA = -6 DEGREES 



• ODD — 

I - i - I 1 

- 6 - A - 2 0 

! 

Z 4 

1 

6 


1 

8 


1 

10 

.. .1 

12 

1 

-14 

— 

10 1, 


ANGLE 

OF ATTACK, ALPHA, 

DEGREES 




SYMBOL 

configuration description 


DATA SET 


DATE 


HACK 

REFERENCE INFORMATION 

O 

i321-DAC-L$V/T~D£L8OOST-91W0RlZ 

(0 OtOSCL) 

(RC2071 ) 

3 8 

SEP 

70 

0 181 

,REFs 

X -J3000 


□ 

13Z1-DAC-LSWT-DELBOOST-B1WQJUZ 

(0 OtOSCL) 

(RC2061 ) 

is 

SEF 

TO 


P.EFl 

o eopo 

FT 

o 

I 3Z1-DAC-LSWT-DELBOOST-S1WQK1R1 Z 

(0 GlOSCU 

(RC2031 ) 

18 

SEP 

TO 


refb 

X « 3800 

FT 

A 

I3Z1-DAC-LSWT-DELBOOST-B1WOV1K1R1Z 

(0 O-OSCL) 

(RC2D11 ) 

18 

SEP 

TO 


XMRP 

1 ZPPP 

FT 

b. 

1321 -DAC-LSWT-DELBOOST-B1WOV2IUR1Z 

(o.oiascL) 

(RC2021 ) 

18 

SEP 

70 


YHRP 

P. 0000 

FT 

D 

1521-DAC-LSWT-DELBOOST-Bl W0V2K1R1L1 L2Z (0 OtOSCL) 

(RCZ051 ) 

18 

SEP 

TO 


ZWRF 

0,p667 

FT 


reference file mdc (wdfspaceshut-a 






scale* 

D 0100 

>SCALE 


PAGE 





PITCHING MOMENT C0EF1CIENT. CLM 



PAGE 


LIFT-DRAG RATIO* L/D 




ANGLE OF ATTACK, ALPHA*. DEGREES 

DATA SET DATE- MACH' ' REFERENCE IhjEORMATION- 

(RC207 1 ) IS SEP 7D 0 181 REFS 1 Odjo 54 l?T 

(RC20S1) ia SEP 70 \ REFl Q 8000' Kr 

(RC2031) 18 SEP 70 REFa t 380*0 FT 

{RC2011 ) 18' SEP 70 XHRP l 8600 FT 

(RC2021) 18 SEP 70 VMRP' 0 0000- F.T 

(RC8051) 18 SEP 70 ZNRp - 0 0667* FT. 

scale o.'oioa sc/^lc 


SYMBOL CONFIGURATION DESCRIPTION' 

O 138I-DAC-LSWT-BELBOOST-B1WOR1Z (0 010SCL) 

□ 1381-DAC-LSWT-DELBOOST-BIWOIUZ (0 010SCL) 

O 1321-DAC-LSWT— OELBOOST-81WOK1R1 Z (O.O’lOSCLJ 

A I381-DAC-Lsirr-OELBOOST'B1WOV1K1R1Z (0 OIOSCL! 

K 1SZ1-DAC-LSWT-OELBOOST-B1HOV2K1R1Z (0 OIOSCL) 

D> 1321 -DAC-ESWT-DEL&OOST-B1WOV2R1R1L1L2Z (0 OIOSCL) 

’ REFERENCE FILE MDC.{WD) SPACESHUT*A 


PAGE 
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LATERAL FORCE COEFFICIENT. CY 


CONFIGURATION COMPONENT EFFECTS AT BETA = -6 DEGREES 

,*d ("• — i — i — | — > — i — i — | — i — i — i — | — i — i — t — t — i — i — i — i — i — i — i — | — i i — > — t— i — | — *- 


6 

- « - 4 -2 0 

2 4 

e 


8 

ID 

1£ 

14 



14 

1 

16 


ANGLE 

0F ATTACK, ALPHA. 

DEGREES 





3THBOL 

CONFIGURATION- DESCRIPTION 


DATA SET 


DATE 

MACH 

REFERENCE 

INFORMATION 

o 

1321-DAC-LSWT-DELBOOST-B1WOR1Z 

(tr oioscu 

{RCZ071 } 

IS 

SEP 7 D 

0 SSI 

REFS 

1. 

oaoo 

3Q ft 

□ 

13Z1-DAC-LSWT-DELBOO3T-B1W0K1Z 

(0 aioscL) 

(RCZ061 ) 

16 

SEP 70 


REFL 

0 

eoao 

ft 

o 

1321-DAC-LSWT-DELBOOsT-BiWaiURlZ 

<a oioscu 

(RCZ031 ) 

ie 

SEP 70 


refb 

1 

3800 

ft* 

A 

1 321-DAC-LSWT-DEL0OOST-B1WOV1K1R1Z 

to oioscu 

<RC20I1 ) 

18 

SEP 70 


XNRP 

t. 

260 0 

FT* 

Es. 

1321-DAC-LSWT-0ELBOO3T-BJW0V2KiRlZ 

to atosCL) 

{ RCZDZ1 ) 

18 

SEP 70 


YHRP 

G 

0000 

FT 

Cl 

132I-DAC-USWT-DEl.BOOST-BlWOVZRlRlUll.2ZtO OIOSCU 

(RCZ031 ) 

18 

SEP 70 


ZHRP - 

a 

0667 

FT. X 


REFERENCE FILE HOC (WD) SPACESHUT-A 





SCALE 

0 

0100 

SCALE'- 


PAGE 
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YAWING MOMENT COEFFICIENT, CYN 



STKBOL CONFIGURATION DESCRIPTION 

Q 1321-DAC-LSWT-DELBOQST-B1WORIZ (O.DIOSCL) 

□ 1321-DAC-LSWT-DELBOOST-B1WOK1Z (O.BIOSCL) 

O 1321-DAC-LSWT-DEL8OOST-B1W0K1R1Z <0.01 OSCL) 

A *321-DAC-LSWT-DELBOOaT'81WOVlKlRlZ I0.010SCL) 

A. 1321-DAC-LSWT-DELBOOST-B1WOV2IUR1Z <0 010SCLJ 

Cl 1321-DAC-L5WT-DELBOOST-B1WQV2K1R1L1L2Z (0.010SCL) 

REFERENCE file KDC (WO) SPACESHUT-A 


DATA SET 
(RC207I ) 
(RC2061 ) 
(RC20SD 
(RC2011 ) 
(RC2021 > 
(RC2051.) 


DATE 

18 SEP 70 
IS SEP 7D 
18 SEf 70 
18 SEP 70 
18 SEP 70 
18 SEP 70 


MACH 
0 181 


REFERENCE INFORMATION 


R5FS 

REFL 

PEFB 

XHRP 

TURF 

ZHRF • 

SCALE 


i qooo 
0 8000 
1 3300 
1 2600 
o oooa 

O' 0667 
0 0100 


SR. FT 
FT 
FT 
FT. 

rr 

FT 

scale 


PAGE 


M 




ROLL i MG MOMENT COEFFICIENT, CBL 


CONFIGURATION COMPONENT EFFECTS AT BETA - -6 DEGREES 




- 6 - 4 -2 0 

Z 

4- 

6 


— i — 
8 


1 

10 

1 

12 

i — 

14 


1 

i« t 


ANGLE 

OF ATTACK, ALPHA, 

DEGREES 





SYMBOL 

configuration description 



DATA SET 


bate 


nach 

REFERENCE 

information 

a 

t321-DAC-LSWT-[lELBOOST-BlW0RlZ 

(0 

CUQSCLl 

(RC20H ) 

18 

SEP 

70 

D 181 

REFS 

1 , 

ooco 

SQ FT 

□ 

1321-DAC-LSWT-DELBOOST-B1WOK12 

(0. 

010SCLJ 

( RC20SI ) 

18 

SEP 

70 


REFL 

0 

8000 

FT 

o 

132I-DAC-LSWT-DELBOOST-B1UOK1R1Z 

<0 

01GSCL ) 

(RC2031 ) 

IS 

SEP 

70 


REFB 

1 

3800 

ft 

& 

1321^DAC-LSWT-CELBOOST-B1UOV1K1R1Z 

10 

OlffSCL) 

(RC2Q1I ) 

18 

SEP 

70 


XHRP 

X 

26C0 

FT 

k 

1321~DAC-LSWr-DELBOOST-BlWOV2KlR*Z 

(0 

D1Q$CL> 

( RC2021 ) 

18 

SEP 

70 


YMRP 

□ 

0000 

FT 

D 

132I-0AC~LSWr-DELBO0ST-8iW0V2KlRlLlL2Z<0 

D10SCL) 

{RC2051 ) 

18 

SEP 

70 


ZHRP - 

0 

0667 

ft 


REFERENCE FILE HOC <WD> SPACESHUT-A 






SCALE, 

0 

aica 

scale 


PAGE 
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LIFT COEFFICIENT, CL 





SYMBOL 

configuration description 


DATA SET 


DATE 


WACH 

reference information 

O 

1321-DAC-l SWT-DELBOOST-B1WPR1Z 

(0 OlOSCL) 

(RC2072) 

18 

SEP 

TO 

0 181 

REFS 

1 0000 

sq.ft 

□ 

1321-DAC-LSWT-CELBOOST-BlWOiaZ 

<0. OlOSCL) 

(RC2062 ) 

18 

SEP 

70 


REFL 

0 8000 

ft 

O 

1321-DAC-LSWT-OELBOOST-BIWOkIRIZ 

(0 OlOSCL) 

(RC2032) 

16 

SEP 

70 


REF8 

1 36D0 

FT 

A 

1321-DAC-LSWT-DEl.BOOST-BlWOVlKiRiZ 

(0 OlOSCL) 

(RC2012) 

16 

SEP 

TO 


XMRP 

1 26fl0 

FT 

tv 

1321-DAC-LSWT-DELBOOST-B1WDV2I41R1Z (0 OlOSCL) 

REFERENCE file HOC (WD) SPACESHUT-A 

(RC2022) 

18 

SEP 

TO 


YMRP 
ZMRP - 

scale 

0 0000 
0 0667 
0 DIDO 

ft 

ft 

scale 


PAGE 


1G 



lift coefficicnt. cl 



SYMBOL 

CONFIGURATION DESCRIPTION 


DATA SET 


DATE 

MACH 

REFERENCE INFORMATION 

a 

1J21-DAC-LSWT-DELBOOST-B1WOR1Z 

{0 010SCU 

( RC2Q72 ) 

X 6 

SEP 

70 

0 181 

REFS 

1 0000 

se FT 

□ 

1321 -DAC-LSWT-DELBoOST-BIWBKIZ 

(O.DIOSCU 

'RC2062.) 

id 

SEP 

70 


REFL 

o sooa 

FT 

o 

1321 -PAC-LSWT-OELBOOST-BIWOiURIZ 

(0 010SCL) 

(RC2032) 

IS 

SEP 

70 


REFE 

1 3600 

FT 

A 

132I-DAC-LSWT-DELBOOST-S1WOV1IUR:Z 

(0 010SCL) 

(RC20 12 ) 

18 

SEP 

70 


XMRP 

1 2600 

FT 


1321 -DAC-LSWT-DEL0OOST-S1WOV2K1R1Z 

ta D1DSCL) 

C RC2D22 ) 

18 

SEP 

70 


YHRP 

0*0000 

FT 









ZMRP - 

0 0667 

FT 


REFERENCE FILE HOC (WOTSPACESHUT-A 






SCALE 

o aioa 

SCALE 


PAGF 
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LIFT COEFFICIENT, 


EFfmsAT beta _ 6 0E6KS 


wggm 


symbol 

O 

Q 

❖ 

O 

tv 

D 


? 010scu 

i sfi :^r T L£WT - BE LeocsT-Blwn?if ! , ( ° OiOSCL) 

a 3 »J w v 2 Kije j f ,‘S*°‘°scu 

« C10BCL, 

FILE H,C M)WCEstl „ T . l A ’ 


FGREBODY drag COEFFICIENT, COF 

data set „ iTr . ' ^ 


DATA set 

meson > 
mesne i ) 
tRCSOsi > 
I RCSOl t ) 
mesasu 
tftesasi i 


CATC 

18 SEP TO 
is SEP 70 
IS SEP 70 
IS SEP 70 
18 SEP 70 
18 SEP 70 


RtFs 

REFl 

REFS 

XKRP 

VWRP 

2KRP - 

SEALE 


REFERENCE INFORMATION 

5 (Iftftn 


I. DODO 
C 8000 
1 SSOO 
l i se oo 
0 GOOD 
o 0««7 

o oiao 


p AGE 
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LIFT COEFFICIENT, CL 


CONFIGURATION COMPONENT EFFECTS AT BETA = -G DEGREES 

l.o I 1 » < 1 1 I TIT I I I I I I I <1-1 ■«■■■ <■ 1 — 1 — I — | — I [ I - I-I - I l t - 1 I ) f t I I I I I I I I C l I » I 


• 12 

.11 -.10 - 09 -.08 -.07 

-.08 -.03 

-.04 - 03 

-.02 


t 

f 

a 

n 

oo at 


,0£ 

.03 .0 


PITCHING MOMENT COEFICIENT 

t 

CLM 





symbol 

CONFIGURATION DESCRIPTION 


DATA SET 

DATE 


MACH 

REFERENCE 

INFORMATION 

a 

1321-DAC-LSWT-DELBOOST-B1WOR1Z 

(0 010SCL) 

(RC2071 ) 

16 SEP 

70 

0*181 

REFS 

1 

0000 

$« ft 

□ 

1321-OAC-LSWT-DELBOOST-BIWOKIZ 

{B 010SCL) 

{RC2D61 ) 

16 SEP 

To 


REFL 

0 

8000 

ft 

❖ 

J321-DAC-LSWT-CELBOOST-81WOK1R1Z 

(0 DIOSCL) 

( RC2D31 J 

10 SEP 

7o 


REFB 

l 

3000 

FT 

A 

1321 -D A C-LSWT -DEL BOOST-81 WO Vi K1R1Z 

<0 01QSCL) 

(PC2011 ) 

16 SEP 

TO 


XMRP 

l 

2600 

ft 

N 

1321-DAC-LSWT-OELBOOST-SJWOV2K1R1Z 

(2. DIOSCL) 

C RC2021 ) 

18 SEP 

70 


rwRP 

0 

0000 

FT. 

& 

1321-OAC-LSWT-DELBOOST— B1W0V2KIR1L1L2Z <0 010SCL) 

{RC2Q51 ) 

is s£p 

TO 


ZMRP - 

a 

066f 

ft 


REFERENCE FILE HDC <UD) SPACESHUT-A 





SCALE' 

a 

0100 

SCALE 


PAGE 


19 


LIFT COEFFICIENT, CL 


EFFECTS OF SIDESLIP ANGLE ON BASIC AERODYNAMIC CHARACT 


ERISTICS 
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0*7 


0*4 


a. 5 


0,2 


-o i 


- 0.3 


- 0.4 


- 0.5 


- 0.7 


13 -16 -14 -12 -10 - 8 - 6-4 -2 0 2 4 6 

ANGLE OF ATTACK, ALPHA, DEGREES 

parametric values 
0.183 PHI 0 000 

0 000 VTAIL 0 000 

o aoa 


SYMBOL BETA 

Q - 6 000 hach 

□ 0.000 elevon 

o 6.000 RUDDER 


REFERENCE FILE MDC(WD)SPACESHUT-A 


1 321 -DAC-LSWT-DFL8G0ST -B1 W0V2K1 R1 Z C0.010SCLD CRL2021D 18 SEP 70 PAGE 20 


10 

IS 14 

i« i 

•% 

REFERENCE INFORMATION 

REFS 

1 0000 

S* FT 

refl 

0 8000 


REFB 

i 3800 


XHRP 

i 2600 

ft 

VHRP 

Q 00 00 

PT 

ZMRP - 

0 0867 

f r 

SCALE 

0 oioo 

scale 

70 

PAGE 
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F0REB0DY DRAG COEFFICIENT, COF 



ANGLE OF ATTACK. ALPHA, DEGREES 


STHBOL 

BETA 


PARAMETRIC VALUES 


REFERENCE INFORMATION 

Q 

6.000 

MACH 

a 163 PHT 0 000 


REFS 

L 0000 

S8.FT 

□ 

0 0 qo 

EL EVOH 

o ooo vtail a ooo 


refl 

REFB 

0 8000 
1 3600 

FT. 

FT 

o 

6.000 

RllDDEP 

0.000 


XMRP 

1 2600 

FT. 






YMRP 

□ DQUO 

FT 






ZMRP - 

0 0667 

FT 



REFERENCE 

FILE HDC(WO)SFACESHOr-A 


SCALE 

Q 0100 

scale 

1321- 

DAC- 

L SWT-DELB0OST-B 1 W 0V2K 1 R 1 Z 

C0.010SCL3 CRC2021 3 

18 SEP 70 

PAGE 
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NORMAL FORCE COEFFICIENT, CN 


EFFECTS DF SIDESLIP ANGLE ON BAS 


0.6 


C AERODYNAMIC CHARACTERISTICS 


1 

| 


m 
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0,5 


0.4 


0.3 


-O 3 


-0«« 


- 0.7 


O 

□ 

o 


-la 

-16 -14 

-12 -IQ - 8 - 6 

4 - 2 

0 

2 4 6 

a 

10 

I* 14 

16 1 



ANGLE OF 

ATTACK, 

ALPHA, DEGREES 





BETA 


FARAMETRIC VALUES 





REFERENCE INFORMATION 

- 6. □□□ 

HACH 

0 183 PHI 0 OOQ 





REFS 

1 0000 

$e.FT 

Q 000 

elevon 

o.ooo via il o ooa 





refl 

0 0 OOQ 

FT 

6*000 

RUDDER 

0.000 





REFB 

1 3800 

FT 





XHRP 

1 2600 

ft 








THRP 

0 0000 

ft. 








2HHP - 

0 0667 

ft 


reference 

FILE hoc (wdj spaceshut-a 





scale 

0 0100 

SCALE 

i -DAC- 

LSWT-DELBOQST-B1WOV2K1R1Z 

C0.010SCL] 

CRC202 1 1 18 

SEP 

70 

PAGE 
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FQRC30DY AXIAL FORCE COEFFICIENT. CAF 



ANGLE OF ATTACK. ALPHA. DEGREES 


SYMBOL 

BETA 


PARAMETRIC VALUES 


reference information 

O 

- 6 OOO 

MACH 

0.183 

PHI 

0.000 

REFS 

1 0000 

SO. FT 

D 

0.000 

ELEVOM 

0.000 

/TAIL 

0.000 

REFL 

0. 8000 

FT, 

0 

6.000 

RUDDER 

0 000 



refb 

XMRP 

1 3600 
t 2600 

FT 

FT 







YHRP 

0 00 00 

FT 







ZMRP - 

0 . 0667 

FT 



reference 

pile 

HOC (WDJ SPACESHUT-A 

SCALE 

0 0100 

scale 
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PITCHING MOMENT COEHCJENT, CLM 



♦ 4*4 





SYMBOL BETA 


ANGLE OF ATTACK. ALPHA. DEGREES 

parametric values 


REFERENCE INFORMATION 


o 

$,000 

MACH 0 183 PHI 0 000 

REFS 

1 0000 

s Q FT 

□ 

0 000 

£ LEVON 0 ODD VTAIL D ODD 

refl 

0 6000 

ft 

o 

$ ooa 

RUDDER 0 000 

REFB 

XNRP 

1.3800 

1.2600 

ft 

ft 




YHRP 

0 0000 

ft 




ZMRP - 

0.0667 

FT 



REFERENCE FILE HDC (WD) SPACESHUT-A 

SCALE 

0.0100 

SCALE 

1321- 

•DAC-LSWT -0ELB00ST-B1WGV2K1R1Z C0.010SCL) CRC202H 

18 SEP 70 

PAGE 

25 



LATERAL FORCE COEFFICIENT. CY 



ANGLE OF ATTACK. ALPHA, DEGREES 


SVH80L 

BETA 


parametric values 


REFERENCE INFORMATION 

o 

- 6,000 

MACH 

0.203 

PHI 

0 000 

REFS 

l.qooo 

so ft 

o 

0.000 

ELEVON 

0.000 

VTAIL 

0 000 

REFL 

rEfb 

0 8000 
1 5800 

Ft 

ft 

o 

6.000 

RUDDER 

0.000 



XHRF 

X 2600 

f Ta- 







VHRP 

0.0000 

ft. 



1 




2HRP - 

0 0667 

FT 



REFERENCE 

FILE- 

HOC <WD) SPACESHUT-A 

SCALE 

0 0200 

SCALE 


1321 -DAC-LSWT -DEL800ST-B1 W0V2K1R1Z 


CO.OiOSCL] CRC2021 D 18 SEP 70 


PAGE 


2G 


YAWING MOMENT COEFFICIENT. CYN 



ANGLE. OF ATTACK . ALPHA. DEGREES 


SYMBOL 

BETA 


PARAMETRIC VALUES 

reference information 

Q 

- 6.000 

NACM 

o iaa 

PHI 0 000 

REFS 

1 0000 

so.ft 

D 

0 ooo 

euevow 

o ooo 

VTAIl 0 000 

reel 

O. 8000 

FT 

0 

6.000 

RUDDER 

0 000 


REFS 

XMRP 

1 3800 
1 2600 

FT 

FT 






YKRP 

0. 0000 

FT 






ZNRP - 

0 0667 

FT 



REFERENCE 

pile 

HOC(WD)SPACESHUT-A 

SCALE 

0 0100 

SCALE 


1321 -DAC-LSWT -DELB00ST-B1 W0V2K 1 R1 Z C0.010SCL1 CRC2021) 18 SEP 70 PAGE 27 


ROLLING MOMENT COEFFICIENT, CBL 



SYMBOL SET* 

Q - 5.000 MACH 

C 0 00 0 ELEVON 

0 5.000 RUDDER 


ANGLE OF ATTACK. ALPHA, DEGREES 

PARAMETRIC VALUES 
0 183 PHI O 000 

0.000 VTAIL 0 ODD 

0 000 


REFERENCE information 


REFERENCE FILE HDC (WDJ SPACESHUT-A 

132I-DAC-LSWT-DELB00ST-S1WOV2K1R1Z C0.C10SCL) CRC20213 18 SEP 70 


REFS 

1.0000 

s« ft 

REFl 

0 8Q0U 

c T 

REFS 

1 JSQO 

FT 

XHRF 

1 2600 

FT 

YHRP 

0.0000 

f't 

ZMRP - 

0. 0567 

ft 

SCALE 

a oioo 

scale 

70 

PAGE 
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LIFT COEFFICIENT, CL 



SjDE SLIP ANGLE. BETA, DEGREES 

SYMBOL ALPHA PARAMETRIC VALUES REFERENCE INFORMATION 


o 

6.300 

MACH 0 2 $2 PHI 0 ODD 

REFS 

1 QOOO 

sc ft 

D 

0 3 00 

ELEVON 0 ODD VTAIL D-ODET 

refl 

0 QOOO 

FT 

O 

6 9 00 

RUDDER 0 ODD 

REFB 

XMRP 

l 3800 
1.2600 

FT 

FT 




rHRP 

0 QOOO 

FT 




2MRP - 

0 Q66T 

FT 



reference file hdciwdi sfaceshut-a 

LSWT-0ELB00ST-B1 W0V2K1 RI Z 

SCALE 

0 0100 

scale 

1321- 

-DAC- 

C0.010SCL3 CRC2026) 03 OCT 70 

PAGE 

29 


F0REB0DY DRAG COEFFICIENT. CDF 



SYMBOL 

alpha 


SIDE 

p'arahetric values 

SLIP ANGLE. BETA. DEGREES - 

'REFERENCE .INFORMATION 

Q 

- 6-300 

HACK 

0 162 

PHI 

0 000 

REFS 

1 0000 

S9 Ft 

□ 

0 3 00 

ELEVON 

0 000 

vtail 

0 000 

refl 

0 6000 

‘ft 

O 

6 900 

RUOOEr 

a ooo 



refb 

XMRP 
YHRP 
2MRP - 

t.yeoo 
1 * 260,0 
‘0 ,0000 
0 J3667 

iFT 

FT 

Pt. 



reference 

file 

HDC [WO)SPAC£SHUr-A 

SCALE. 

0 0100 

tSCALE 


1 321 -DAC-LSWT-OELB03ST -B 1 W0V2K1R1 Z CO. 010SCLD CRC202G3 03 OCT 70 PAGE 30 



NORMAL FORCE COEFFICIENT, CN 



F0REO0DY AXIAL FORCE COEFFICIENT. CAF 



STMBOL "ALPHA 


„SlOE SUP ANGLE. BETA. DEGREES 

PARAMETRIC VALUES 


■REFERENCE INFORMATION 


o 

6 300 

HACH ’0.182 

PHI 0 000 

REFS 

1 0000 

*50 FT 

□ 

0.300 

ELEVON 0 000 

VTAIL 0,0 00 

REFL 

0 8000 

FT- 

o 

C 300 

RUDDER □ 000 


REFB 

*hrp 

1 3800 
1 2600 

FT 

ft 





YHRP 

0 0000 

ft 





2HRP - 

0.0667 

FT 



reference file 

KDC(WD)$PACESHUT-A 

SCALE 

0 0100 

SCALE 

1321- 

•DAC-I 

_SWT-DElB00ST- 

B1W0V2K1R1Z CQ.010SCLD CRC20263 

03 0CT 70 

PAGE 

32 


PITCHING MOMENT CGEF iC IENT . CLM 



SYMBOL 

ALP»fA 


parametric values 


REFERENCE INFORMATION 

O 

* 6-30Q 

HACH 

Q 162 

PHI 

□ DOO 

REFS 

1 0000 

sa Ft 

Q 

0,300 

ELEVON 

0 OOO 

VTAIL 

0 000 

REFL 

0 800 0 

FT 

O 

6,900 

rudder 

0 000 



refb 

XMRP 

1,3600 

1,2600 

FT 

FT 







THRP 

0 0000 

FT 







ZMRP - 

0 069? 

FT 



reference: 

FILE 

HOC (WD> SPACESHUT-A 

scale 

0 0100 

SCALE 


03 OCT 70 


1 321 -DAC-LSWT-DELB00ST-BI W0V2K1R1 Z 


C 0. 0 1 OSCE 3 CRC202S) 


PAGE 


33 



symbol 

ALPHA 

parametric values 


REFERENCE INFORMATION 1 

o 

6 3 00 

MACH Q iez PHI 

0 000 

REFS 

1 0000 

S'« FT 

□ 

0 300 

ELEVON 0 000 VTAIL 

C 000 

REFL 

a 8000 

FT 

o 

6.900 

rudder 0.000 


REFBi 

XHRP 

1.3800 

1.2600 

FT 

ft 





YMRP 

0.0000 

FT 





ZMRP - 

0 06S£ 

FT 



REFERENCE PILE HOC (WD ) 5PACESHUT-A 

SCALE 

0 o to 0 . 

scale 

1321- 

-DAC-I 

LSWT-DELB30ST-B1 W0V2KIRIZ C 0. 01 0SCL3 CRC2026) 

03 OCT 70 

PAGE 
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LATERAL FORCE COEFFICIENT, CY 





* 


s rot SLIP ANGLE, beta. DEGREES 

- 




SYMBOL 

ALPHA 


PARAMETRIC VALUES 


REFERENCE INFORMATION 

Q 

- 6 » 300 

MACH 

0 162 

PHI 0 DQO 


REPS 

L 0000 

so. ft 

O 

0.300 

ELEVON 

O.DQO 

Vtail 0 OQQ 


repl 

REFB 

XMRP 

0 6000 
1.3600 
1 26 00 

ft 

FT 

FT 

o 

6.900 

RUDDER 

0 000 









VMRP 

0 0000 

ft. 







2HRP - 

0 0667 

ft 



reference 

PILE 

HOC (HD)SPACESHUT-A 


scale 

0. 0100 

scale 


1 321 -DAC-LSWT-DELB0GST-B1 W0V2KIR1 Z C 0. 0 1 OSCL) CRC20263 03 OCT 7Q PAGE 35 


YAWING MOMENT COEFFICIENT. CYN 



SIDE SLIP ANGLE. BETA, DEGREES 


SYMBOL 

ALPHA 


PARAMETRIC VALUES 


REFERENCE INFORMATION 

O 

- 6 300 

MACH 

0 182 

PHI 

0 000 

REFS 

1 . 0000 

Sfi ft 

□ 

□ 300 

elevon 

0 000 

VTAIL 

0 000 

R.EFL 

0 8000 

ft 

O 

6.900 

RODDER 

0 000 


REFB 

XHRP 

1 3800 
1 2600 

FT 

ft 







YHRP 

0 0000 

FT 







ZMRP - 

0 £667 

FT 



REFERENCE 

FILE 

HOC (WOI SPACESHUT-A 

SCALE 

0.0100 

scale 


1321-OAC-LSWT-DELB0OST-B1WOV2K1R1Z 


CO. 0I0SCL] CRC202G) 


03 OCT 70 


PAGE 


3G 


ROLLING MOMENT COEFFICIENT, CBL 



SIDE SLIP ANGLE. BETA. DEGREES 


SYMBOL 

ALPHA 


PARAMETRIC VALUES 


REFERENCE INFORMATION 

O 

€.30 0 

MACH 

0 182 

PM I 

0 000 

REFS- 

1 GOOD 

sq.ft 

□ 

a 3oa 

ElEVON 

0 ODD 

VTAIL 

0.000 

REFL 

o eooo 

FT 







REFS 

1 3800 

FT 

O 

€ 900 

RODDER 

0 ODD 



XHRP 

1 2600 

FT 







THRP 

0 oaoo 

FT 







ZHRP - 

0 0667 

ft 



REFERENCE 

FILE 

HOC (WO)SPACESHUT-A 

SCALE 

0 0100 

scale 


i 321 -OAC-LSWT -DELBG0ST -B1WQV2K1R1Z 


C0.010SCLD CRC202GD 03 OCT 70 


PAGE 


37 


LIFT COEFFICIENT. CL 



F0REB0OY DRAG COEFFICIENT. CDF 


SYHBOL 

BETA 


parametric values 


REFERENCE INFORMATION 

o 

6*000 

MACK 

0 103 

PHI 

0*000 

REFS 

1 0000 

Sfi*FT 

o 

0*000 

ELEVOH 

0 000 

VTAIL 

0 000 

REFl, 

0 0000 

ft 







REFB 

1 3 800 

FT 

o 

6 000 

RUDDER 

0 000 



XNRP 

1 2800 

FT 







VMRP 

0 0000 

FT 







2MRP - 

0 0667 

ft 



REFERENCE 

FILE 

MDC (W0> SPACESHUT-A 

scale 

0 0100 

scale 


1 32 1 -DAC-LSWT -DELBOOST-B 1 W0V2K 1 R1 Z 


CO.OiOSCLD CRC202U 


18 SEP 70 


PAGE 


38 




LIFT COEFFICIENT, CL 



PITCHING MOMENT CQEFICIENT. CLM 


SYMBOL 

BETA 

PARAMETRIC VALUES 

REFERENCE INFORMATION 

Q 

6*000 

MACH 0 183 PHI 0.000 

REFS 

1 0000 

Sfl FT 

□ 

0 000 

ELEVOM 0 000 vtail 0 000 

REEL 

REFB 

o aooo 

1*5600 

ft 

ft 

O 

6 000 

RUDDER 0 000 

XMRP 

1 6600 

ft. 




YHRP 

0 0000 

FT 




2MRP - 

0 0667 

ft 



reference file ndc iwoispaceshut-a 

SCALE 

0*0100 

scale 

1321 - 

-DAC-I 

LSWT-DELBQ0ST -B1 WQV2K1R1Z CQ.OIOSCU CRC2021D 

18 SEP 70 

PAGE 

39 



LATERAL FORCE COEFFICIENT, CY 


EFFECTS OF ANGLE OF ATTACK ON BASIC AERODYNAMIC CHARACTERISTICS 


YAWING MOMENT COEFFICIENT. CYN 


alpha - parametric values 

€.300 MACH 0.282 PHI 

0.300 elevon o.odo vtail 

S.90D RUDDER O 000 


REFERENCE FILE HOC (WDl SPACESHUT-A 

1 32 1 -OAC-LSWT-DELB0QST-B 1 W 0V2K 1 R 1 Z 


REFERENCE INFORMATION 


C0.010SCLD CRC202G) 03 OCT 70 


rEEs 

1 0000 

sq.ft 

refl 

o aooo 

ft 

REFB 

l 3 8iOO 

FT 

XHRP 

1 * 2000 

FT 

YHRP 

0 0000 

ft 

2MRP - 

0 0667 

ft 

scale 

0 0100 

scale 

70 

PAGE 

40 






LATERAL FORCE COEFFICIENT, CY 



jr«aoL 

ALPHA 


PARAHETRIC VALUES 


REFERENCE INFORMATION 

O 

6.300 

MACH 

0 1 $2 

PHI 

0.000 

REFb 

1 0000 

S« FT 

□ 

O 300 

ELEVON 

a oaa 

vtail 

0 000 

REFL 

0.6000 

ft 

0 

6 9 00 

RUBBER 

0,000 



REFB 

XMRF 

1 3600 
1 2600 

ft 

ft 







THRP 

0 0000 

ft 







2HRP - 

o oeer 

ft. 



REFERENCE 

PILE 

HOC (WO) SPACESHUT-A 

SCALE 

0 0100 

scale 


1 321 -DAC-LSWT -DELB00ST-B1WOV2K1 R1Z 


CO. 01QSCU CRC20263 


03 OCT 70 


PAGE 


41 


LIFT COEFFICIENT, CL 


EFFECTS 0F TRANSITION STRIPS [BETA = -6 DEGREES] 



ANGLE OF ATTACK. ALPHA. DEGREES 


SYMBOL CONFIGURATION DESCRIPTION 

O 1321-DAC-LSWT-DELBOOST-BiW0V2|«Rll.lL2Z(0,D10SCL) 
D 1321-DAC-LSWT-OELBOOST-S1WOV2KIR1 (D O.OSCL) 


reference file mdciwdispaceshut-a 


DATA SET 

DATE 

HACK 

REFERENCE 

INFORMATION 

(RC2051 ) 

10 SEP 70 

0.18D 

REFS 

1 

0000 

s« ft 

( RC2D4 1 ) 

18 SEP TO 


REFL 

0 

8000 

FT* 




REEB 

1 

s8oq 

ft 




XHRP 

1 

2500 

FT 




YNRF 

0 

03 0 Q 

ft. 




ZNflP - 

D 

0667 

ft* 




SCALE 

0 

oroo 

scale 


PAGE 
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FOREBODY DRAG COEFFICIENT, CDF 


EFFECTS OF TRANSITION STRIPS (BETA - -6 DEGREES) 



-•-•-4 -8 0 2 4 « 8 10 18 14 10 18 


ANGLE OF ATTACK, ALPHA, DEGREES 


SYMBOL configuration description 

Q 13Zl-DAC-LSWT-DELBOOST-BlUOV2IURlLlL2ZtO DlOsCLl 
□ 1321-DAC-LSWT-OELBOOST-B1WOV2KIR1 (0 OlOsCL) 


REFERENCE FILE HDC<WD)SPACESHUT-A 


DATA SET 

DATE 

HACK 

reference information 

(RC2D51 ) 

18 SEP TO 

0.180 

refs 

l aooo 

sa ft. 

(RC2041 ) 

18. SEP T a 


refl 

a aooo 

ft. 




refb 

1 3900 

FT 




XHRP 

1 2600 

FT 




ynrp 

0. 0000 

FT 




ZMRP - 

0 0667 

FT 




SCALE 

0 0100 

SCALE 


PAGE 
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NORMAL FORCE COEFFICIENT, CN 



ANGLE OF ATTACK. ALPHA, DEGREES 


SYMBOL 

CONFIGURATION DESCRIPTION 

DATA SET 

DATE. 

MACH REFERENCE INFORMATION 

O 

1321-DAC-LSWT-DELBOOST-B1WDV2KIR1L1L2Z to 010SCL) 

(RC2Q51 } 

18 sep'to 

Cl 180 REFS 

1 OQOO 

sa, ft 

□ 

J32i-DAC-LSWT-DELBOOST-BlWDV2KlRl (D OiOSCL) 

(RC2D41) 

18 1 SEP 70 

refl 

0,8000 

Sr. 



- 

t 

REFB 

1 38Q0 

ft, 


f 



XHRP 

1' 26JOO, 

FT 





YHSP, 

O t 0,0 DO 

FT 





ZHRP - 

0,08«T / 

ft 


REFERENCE FILE HOC <WD) SPACESHUr-A 



SCALE 

0 0100 

f * 

scale 


PAGE 


44 




FOREBODY AXIAL FORCE COEFFICIENT. CAF 



SYMBOL 

confi our at ion description 

OATA SET 


date 


MACH 

reference information 

O 

1SZJ-DAC-LSWT'DELBOOST-B1WDY2(C1R1L1LEZC0.010SCL) 

(RC2G51 ) 

18 

SEP 

TO 

0 160 

REFS 

1 . QQQO 

S# FT 

□ 

1J2J-DAC-LSWT-DELBOOST-B1WDVZKIRI (0 010SCL) 

(RC2041 ) 

18- 

SEP 

70 


REFL 

o eooo 

Fr. 








r^fb 

1 3800 

FT 








A'tRP 

1 6600 

FT 








TMRP 

□ 0000 

ft 








ZMRP - 

D 0067 

ft. 


REFERENCE FILE MDC IWD> SPACESHUT-A 






SCALE 

0 0100 

scale 


PAGE 


45 


PITCHING MOMENT COEFICIENT. CLM 



SYMBOL 

configuration description 

DATA SET 

DATE 

MACH 

reference information 

0 

1321“OAC-LSHT-DELBOOST-B1WDV2K1R1L1L2Z(0 01GSCL1 

(RC2051 ) 

IB SEP 70 

C 180 

REFS 

1 0000 

SO FT 

□ 

J.321-DAC-LSWT-DELBOOST-S.1WDV2K1RI (0 01DSCLJ 

CRC2041 ) 

18 SEP 70 


refl 

0*6000 

FT 






REFS 

1 3800 

FT 






XHRP- 

£ 2600 

FT 






YMRP 

0. DODO 

FT 






Z MRP - 

o oe«r 

f,t 


REFERENCE FILE HOC (HD) SPACESHUT-A 




SCALE 

0 0100 

scale 


PAGE 
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LIFT- DRAG RAT i0» L/D 



ANGLE OF ATTACK. ALPHA. DEGREES 


STHBOL CONFIGURATION DESCRIPTION 

o I3gl-DAC-LSWT-DELBOOST-81WOV2K1R1L1L2Z (O.OIOSCL) 

Q 132I-DAC-LSWT-OELBOOST-B1WOV2K1R1 (0 01QSCL) 


REFERENCE FILE HBC(WD>SPACESHUT-A 


DATA SET 

DATE 

MACH REFERENC 

IE INFORMATION 

( RC2051 > 

.J SEP 70 

0.180 REFS 

1 

L oooa 

SS FT 

IRC2B41 ) 

18 SEP 70 

refl 

\ 

3 8000 

ft 



REFB 


t 3600 

ft 



XMSF 

J 

t 2600 

ft 



THRP 

l 

3 0000 

FT 



ZMRP - 

1 

3 0667 

ft 



SCALE 

1 

3 0100 

scale 


PAGE 
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LATERAL FORCE COEFFICIENT, CY 



ANGLE OF ATTACK. ALPHA. DEGREES 


SYMBOL CONFIGURATION DESCRIPTION DATA SET DATE 

Q 1321-DAC-LSWT-DELBOOST-B1WOV2K1R1L11-2Z[0 OlOSCL) { KC2031 ) 18 SEP »0 

D 1S21-DAC-LSWT-DELBOOST-BIWOV2K1.R1 (0 OlOSCL) (RC2041) 18 SEP 70 


REFERENCE FILE HOC (HD) SPACESHUT-A 


MACH REFERENCE INFORNATroN 

0.180 REFS 1.0000 S9 FT 

REFL 0 8000 FT 

REFB 1 3800 Ft 

XHRP 1.2*00 FT 

YHRP 0.0000 FT 

ZMRP - p 0*67 FT 

SCALE 0 0100 SCALE 


PAGE 
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YAWING MOMENT COEFFICIENT. CYN 


EFFECTS OF TRANSITION STRIPS [BETA = -S DEGREES) 



Angle of attack, alpha. 

DEGREES 




SYMBOL 

CONFIGURATION DESCRIPTION 

DATA SET 

DATE 

MACH 

reference information 

O 

132i-DAC-LSWT-DEL8O0ST-BlW0V2IURlLll.2Zt0 OlOSCL) 

CRC2051) 18 

SEP TO 

□ 160 

refs 

1 0000 

Sa.FT 

□ 

1321-DAC-LStfT-DEL600ST-81WDV2KlRl (0 OlOSCL) 

(RC2041 ) IS 

SEP TO 


refl 

0 8000 

ft. 


1 




refb 

1 .5800 

Ft 


1 




XMRP 

1 2500 

ft 


| 




YMRF 

0 oooo 

ft 






2HRP - 

0 06CT 

ft 


REFERENCE file HDC(WD>SPAC£SHUT-A 




SCALE 

0 0100 

SCALE 






ROLLING MOMENT COEFFICIENT* CBL 






LIFT COEFFICIENT. CL 



symbol configuration description 

O 13Z1-OAC-LSWT-DELBOOST~B1WDV2K1R1L1L2Z(Q OICSCL) 
□ 1321 -DAC-LSWT-DELBOOST-81WOV2K1R1 (0 OlOSCL) 


reference file hdciwd>spacesnut-a 


DATA SET 

DATE 

MACH REFERENCE INFORMATION 

( RC2051 ) 

18 SEP 70 

0 180 REPS 

1 0000 

so ft 

CRCZ041 ) 

18 SEP 70 

refl 

0 8000 

FT 



REFB 

l 3800 

ft 



XMRP 

l 2600 

ft 



YMRP 

0 OOOo 

ft. 



ZMRP - 

0,0667 

ft 



scale 

0 010Q 

SCALE! 


PAGE 
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lift coefficient, cl 


EFFECTS 0F TRANSITION STRIPS (BETA = -8 DEGREES) 

1.0 P ' I I I I l-T-t-l l | l i I I ( wn I I I I i I i I I i t ! ■ I | I I i i r I I I I 


-.12 -.11 


-.10 -.09 


-.07 -.oe -.os -.04 


CONFIGURATION DESCRIPTION 
1321-DAC-LSWT-DELBOOST-BiWOV2IURlLlL2Z<O.OIOSCU 
1321-DAC-LSWT-OELBOOST-B1WOV2K1R1 <0 01QSCL) 


REFERENCE FILE 


HOC (WD)SPACESHUT-A 


.04 -.03 -.02 

-.01 

00 .01 

.02 

.03 .04 

T COEF I C I ENT • 

CLM 




DATA SET DATE 

HACK 

REFERENCE INFORMATION 

(RC2051) 16 SEP TO 

0 ISO 

REFs 

2 DODO 

s« ft 

(RC2D4J) 18 SEP 70 


REFl 

0 8000 

FT t 



refb 

1.3800 

FT 



XHRP 

1.2800 

FT 



YHRP 

0 0000 

FT 



ZNRP - 

0 0887 

FT 



SCALE 

0 0200 

scale 


PAGC 


SIDE FORCE DERIVATIVE. DCY/D8ETA CCYBETA3 PER DEGRFE 



ANGLE OF ATTACH. ALPHA, DEGREES 

SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION 


O o.iao beta - e.ooo phi 

0.000 


REFS 

* oooo 

s« ft 

ElEVON 0.0 00 VTAIL 

Os 000 


REFL 

0.0000 

ft 

ruboer o.oo a 



REFB 

XHRP 

t 3000 
1.2600 

FT* 

FT* 




TMRP 

0.0000 

ft 




ZHRP - 

o.ossr 

FT. 

reference ftle 



scale 

0 OiOO 

scale 

1 321 -DAC-LSWT -DELB30ST -81 W0R1 Z 


C0.010SCL] CRC2BTH 

03 0CT 70 

PAGE 

53 




EFFECTIVE DIHEDRAL. DCBL/DBETA CDCBLDB) 


SYMBOL 

o 



ANGLE 0F ATTACK. ALPHA. DEGREES 


HACH 


parametric values 

* 

reference INFORMATION 

o.iao 

BETA 

r a oo 

PHI 

0 000 

REFS 

1 0000 

S4 FT 


elevon 

a odd 

VTAIL 

0.000 

refl 

0.8000 

ft 






REFB 

1. 3'800 

FT 


RUDDER 

0.000 



XHRP 

1 2600 

*T 






ynrp 

O'* 0000 

FT 






ZHRP - 

0*0667 

ft 






SCALE 

0 0100 

scale 


REFERENCE 

FILE 







1 32! -DAC-LSWT -DELBG0ST -B1 V/3R1Z 


C0.010SCL] CRC2BT1) 03 GCT 70 


F'AGE 
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directional stability derivative, dcyn/dbeta cdcynobd 



ANGLE OF ATTACK. ALPHA. DEGREES 


SYMBOL 

MACH 


parametric values 


reference Jnforhation 

0 

0 180 

BETA 

6 000 

PHI 

0 000 

REFS 

1 ODOO 

56 FT 



ELEVON 

0 000 

VTA XL 

0 000 

refl 

0 8000 

ft 



RUDDER 

0.000 

REFB 

XMRP 

i 3800 
1 250 0 

FT 

ft 







YMRP 

0. ODOO 

FT 







ZMRP - 

□ 056P 

FT 



refcrehce 

file 



scale 

0 QlOO 

scale 


1 32 1 -DAC-LSWT-DELBQOST -B 1 W OR 1 Z 


CO. Q10SCLJ CRC26T1) 


03 OCT 70 


PAGE 
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S I DC FORCE DERIVATIVE. DCY/OBETA CCYBETA} PER DEGREE 


CROSS DERIVATIVES IN SIDESLIP - CONFIGURATION B1WOZK1 


*000 

-.002 

-*003 
-•004 
-•003 
-.006 
—•007 
-*006 
-•009 
-.010 
-.Oil 
-.012 
-. 01 * 
— -014 
-.013 
-.OXC 
-.017 
-.016 
-.019 
-.020 



ANGLE O' ATTACK. ALPHA, DEGREES , 


SYMBOL 

MACH 

FARAMETRIC VALLES 



REFERENCE INFORMATION - 

O 

0.160 BETA- 

6.000 PHI 

0.000 


KEFS 

1 OpQO 

*56 Ft 


• Fi r vhm 

0.000 VTAIL 

0,000 


-REFL 

0.6000 

ft. 


'tiiCrivn 

RUDDER 

u, uuy v l 



REFB 

1 3000 

FT* 


0.000 



.XMRP 

1-3*00 

FT. 






TNRF 

0*0000 

ft. 






2MRP - 

0 0667 

‘FT 






scale 

0.0 IDO 

'.SCALE 


REFERENCE 

FIXE 






1321 

-CAC- LSWT-DELBOOST-B 1 W 0 K 1 Z 


C 0 . 010 SCL 3 CRC 2 B T 23 

03 OCT 70 

PAGE 

SB 


EFFECTIVE DIHEDRAL, DCBL/DBETA CDCBLDB) 



STHBOL MACH 

O 0 2SD BETA 

ELEVON 

RUDDER 


ANGLE OF ATTACK, ALPHA, DEGREES 

parametric values 

- 6*000 PHI 0 OOO 

0.000 VTAIL 0.000 

0 000 


REPERENCE PILE 

1321 -DAC-LSWT-QELB0OST-B1W0K1Z 


reference information 

REFS 1 0000 S«.FT. 

REEL 0 6000 FT. 

REFB 2.3800 FT. 

XHRP 1. 2600 FT. 

VMRP 0 0000 Ft 

ZHRP - 0 0667 FT 

SCALE 0 0200 SCALE 


CQ.010SCU CRC2BT23 03 OCT 70 PAGE 
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DIRECTIONAL STABILITY DERIVATIVE. DCYN/DBETA CDCYNDBD 


symbol 

O 



ANGLE OF ATTACK, ALPHA. DEGREES 


MACH 


PARAMETRIC VALUES 


reference information 

0 ISO 

BETA 

6. COO 

PHI 

( T OOO 

REFS 

J. 0000 

S9 FT 


EtEVON 

0 COO 

VTA1L 

□ 000 

REFL 

0*3000 

Ft 






REFB 

1 360G 

Ft 


Rl/ODER 

o coo 



XNRP 

1 2600 

ft 






YNRP 

0 0000 

ft. 






ZHRP - 

0 0667 

ft 


REFERENCE 

FILE 



SCALE 

0 OfOO 

scale 


1 321 -DAC-LSWT-DELBGGST -B1 WOK 1 Z 


C0.01QSCU CRC2BT2T 03 GCT 70 


PAGE 


58 


SIDE PQRCE DERIVATIVE. DCY/OBETA CCYBETAD PER DEGREE 



ANGLE OF ATTACK. ALPHA, DEGREES 


SYMBOL MACH 

PARAMETRIC VALUES 



REFERENCE INFORMATION 

Q 0 160 BETA 

- 6 000 PHI 0 

000 


REFS 

1 0000 

s« ft 

ELEVOM 

0 000 VTAIL 0 

000 


refl 

REFB 

XMRP 

0 6000 
1 3800 
1 2600 

FT. 

FT 

ft 

RUDDER 

0 000 







YKRP 

0 0000 

FT 





ZHRP - 

0 0667 

FT 

reference fils 



SCALE 

0 0100 

scale 

1321 -DAC-LSWT-DELBG0ST-B1WOK1R1Z 


CO. 01 0SCL3 C RC2BT31 

03 GCT 70 

PAGE 

53 


EFFECTIVE DIHEDRAL, DCSL/DBETA CDCBLD83 



-.002 


-.003 


-.004 


- 005 


-.005 


-.007 


-.008 


-.009 


-.010 



SYMBOL 

MACH 

PARAMETRIC VALUES 


REFERENCE INFORMATION 

O 

0 ISO 

BETA - 6.000 

PHI 

0 000 

REFS 

L 0000 

Sfi FT 



ELEVON 0 000 

VTAIL 

0 COO 

refl 

0 8000 

ft 






REFB 

2 3800 

FT 



RUDDER 0 QOO 



XHRP 

1 2600 

FT 






YHRP 

0 0000 

ft 






2HRP - 

a 0667 

ft 



REFERENCE file 
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DIRECT IONA 1 . STABILITY DERIVATIVE* DCYN/DBETA CDCYNDB) 


CRGS 
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6 - 6 - 4 - 2 D 2 4 6 8 JO J2 14 16 18 


ANGLE OF ATTACK, ALPHA, DEGREES 


SYMBOL 

MACH 


PARAMETRIC VALUES 



REFERENCE INFORMATION 

Q 

0 ISO 

6ETA 

6 000 

PHI 

0.000 


REFS 

1 0000 

SQ.Fr. 



ELEVON 

0 000 

vtajl 

0 000 


REFL 

0 6000 

FT. 



RUDDER 

0.000 



REFS 

XNRP 

1 3600 
1 2600 

FT. 

ft 








YKRP 

0 0000 

FT 








ZNRP - 

0 06 «r 

FT 



REFERENCE 

FILE 
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0 0100 
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SIDE FORCE DERIVATIVE, OCY/OBETA C CYBETAJ PER DEGREE 



ANGLE OF ATTACK. ALPHA, DEGREES 


SYMBOL 

MACH 


parametric values 



O 

0. ISO 

BETA 

6 000 

PHI 

0 

000 



elevon 

0 000 

VTAIL 

0 

000 



rudder 

0.000 






REFERENCE 

file 





I 32 1 -DAC-LSWT-DELBOGST-8 1 W0V1K 1 R1 Z 



reference information 


REFS 

X 0000 

Sfl FT 


refl 

0 6000 

ft 


REF8 

1 3600 

ft 


XMRP 

1 2600 

FT 


YMRP 

0 0 000 

ft 


ZMRP - 

0 0667 

ft. 
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EFFECTIVE DIHEDRAL, DCBL/DBETA CDCBLDBD 




DIRECTIONAL STABILITY DERIVATIVE* DCYN/DBETA CDCYNDB) 



SYMBOL 

o 


ANGLE OF ATTACK, 

MACH PARAMETRIC VALUES 

□ .ISO BETA - 6 000 PHI 0 000 

ELEVON 0.000 VTAIL 0.000 

RUDDER 0 000 


ALPHA, DEGREES 


reference file 

1321 -DAC-LSWT -DELBG0ST -B1 WOVi K 1 R1 Z 


REFERENCE INFORMATION 


C0.010SGLD CRC2BT4D 03 OCT 70 


REFS 

1 0000 

SB FT 

REFL 

o eootf 

FT 

REFB 

j 300 c 

ft 

XHRF 

1.26CQ 

FT- 

THRF 

0 OOOO 

FT 

ZMRF - 

0 0667 

FT 

SCALE 

0 OIOO 

SCAJ.E 

70 
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SIDE FORCE DERIVATIVE, DCY/DBE I A CCYBETA) PER DEGREE 


CROSS DERIVATIVES IN SIDESLIP - CONFIGURATION B1W0R1ZK1 V2 CALPHA SCHEDULE A3 
000 

-.002 

-•005 

-.004 

-.005 

-.006 

- 007 

- 006 
-.009 
-.010 
-.on 
- 012 

- 015 
-.014 
-.015 

— .016 
— . 017 
- 016 
-.019 
-.020 



SrHBOL |4ACN FARwHETfcIC VALUES REFERENCE INFORMATION 


o 0.200 

BETA 

6.000 PHI 0 000 


REFS 

1 0000 

se FT 


elcvon 

0.000 VTAIL 0 000 


REFL 

a sapo 

FT 


RUDDER 

0 000 


REFB 

XHRP 

1 3600 
1 2600 

FT 

ft 





YMRP 

0 0000 

FT 





ZNRP - 

0 0667 

FT. 


REFERENCE 

FILE 


scale 

0 0100 

scale 
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EFFECTIVE DIHEDRAL. OCBL/DBETA CDCBLOBD 






DIRECTIONAL STABILITY DERIVATIVE, DCYN/OBETA (DCYNDBD 


sriiBou 

O 



ANGLE 3F ATTACK, ALPHA, DEGREES 


MACH 


parametric values 


reference information 


BETA 

6 

ODD 

PHI 

ELEVON 

O. 

000 

VTAIL 

RODDER 

0 

000 


REFERENCE 

file 



REFS 

1.0000 

ss ft 

REFL 

0.8000 

FT- 

REFB 

l 3600 

ft 

XHRP 

t 2600 

ft 

YHRP 

0 0000 

ft 

ZHRP - 

0 0667 

FT 

SCALE 

0 0100 

SCALE 
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ANGLE OF ATTACK. ALPHA. DEGREES 


SYMBOL 

HACH 


PARAMETRIC 

: values 


O 

0.160 

BETA 

6.000 

phi 

0 000 



Elevon 

0.000 

vtail 

0 000 



RUDDER 

0,000 





reference 

FILE 




i321 -DAC-LSWT -DEL BOOST -B1 W0V2KI R1Z 



REFERENCE INFORMATION 


REFS 

I 0000 

SC FT 


REFL 

0 6000 

ft. 


REF B 

1 3600 

ft 


XHRF 

1 E600 

ft 


YMRP 

0 0000 

ft 


ZMRP - 

0 0667 

FT 


SCALE 

o aioo 
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EFFECTIVE DIHEDRAL. OCBL/DBETA CDC8LDB) 



ANGLE OF ATTACK, ALPHA, DEGREES 


SYMBOL 

HACH 


PARAMETRIC 

VALUES 


REFERENCE INFORMATION 

O 

0. JSC 

BETA 

6 OOQ 

PHI 

0.000 

REFS 

i aooo 

ss ft 



elevoh 

0 000 

VTAIL 

0 000 

refl 

0 8000 

ft 







KEFB 

1 3800 

ft 



rudder 

0.000 



SfNRP 

1 2800 

ft 







TMRP 

0 0000 

FT 







ZHRP - 

0 0667 

ft 



reference 

FILE 



SCALE 

0 0100 

scale 
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DIRECTIONAL STABILITY DERIVATIVE, DCYN/DBETA CDCYNDBT 



SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION 


o 0 1 $0 BETA 6 000 PttI 0.000 


REFS 

1 0000 

SQ FT 

ELEVON 0 000 VTAXL 0 OOO 


refl 

0 8000 

ft 

RUDDER 0.000 


REFB 

XHRP 

1 3800 
1 2600 

FT 

ft. 



YMRP 

0 0000 

FT 



2MRP - 

0 0667 

ft 
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